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the practicability of the screw. Though Rob-
ert Fulton had been studying the subject for
some years, his first model was made in 1802.
He tried his first large boat on the Seine
in 1804, but it lacked speed. Coming to
America shortly afterward, he began the con-
struction of the Clermont, which was
launched in 1807, and which made her first
trip on Aug. 7 of that year. Her success was
due not only to her capabilities, but because
she was able at once to enter a remunerative
trade. In 1819 the first steam vessel (the
Savannah) crossed the Atlantic, largely by
assistance of her sails. She was followed in
1828 by the Dutch steamer Curasao, in 1832
by the Royal William, and in 1838 by the
Sinus and the Great Western, which estab-
lished trans-Atlantic traffic.

In 1836 both John Ericsson and F. P,
Smith took out patents for screw propellers,
and both built small vessels which were suc-
cessful. In 1843 the U. S. S. Princeton, the
first screw war steamer, was completed, and
achieved a marked success in speed and other
qualities. Notwithstanding these favorable
results, paddle war steamers continued in
favor for some years, and paddle merchant
steamers for a still longer period. In the
meantime came the change from wood to
iron in hull construction. The extensive use
of iron enabled an increase to be made in
the size of ships. By a comparatively steady
increase a length of 375 feet was reached in
the Persia (1855); in the meantime, the Great
Eastern was designed, though not completed
until 1858. Her length of 679.5 feet was not
reached by another ship until the comple-
tion of the Oceanic in 1899. Since that time
the size of ships has increased with great
rapidity. The tendency today, however, is a
reversion to the ship of moderate size as the
most economical of operation. The develop-
ment of engines has followed size. The
simple engines of the Great Western, of per-
haps 400 horse power, gave a speed of 8 to 9
knots. The turbine engines of the Leviathan
are of 72,000 horse power, and her maximum
sea speed is 26 knots. The Mauretania, in
1910, reduced the time between New York
and Queenstown to 4 days, 10 hours and 41
minutes at the rate of 26 knots an hour. In
June, 1935, the French Normandie averaged
29.6 knots to cross from Southampton to New
York in 4 days, n hours. This reduced by
two hours the previous crossing record by the
Italian Rex, which had wrested the title from
the German Bremen and its sister-ship, the

Europa. The huge Cunarder. Queen Mary,
on her maiden trip. 1936, went from Cher-
bourg to N, Y. in 4 d.. 12 hrs., 24 min.
Smaller craft have made speed? of nearly 40
knots. The Queen Elizabeth, 85,000 tons, was
launched in 1038 at Clydebank, Scotland;
sailed to New York in 1040.
Careful balancing of weight and rotary ef-
fort about the shaft had scarcely brought the
reciprocating engine to approximate perfec-
tion when the steam turbine started on its
career of improvement. The first successful
application was made by Parsons in the ex-
perimental boat Twrbinia in 1897. At pres-
ent, most large and fast vessels are partly or
entirely equipped with turbine engines. (See
TURBINES, STEAM.) As turbines are approach-
ing great perfection their supremacy is being
challenged by internal-combustion engines and
by electrical transmission engines in large
vessels of all kinds. The electricity is pro-
duced by comparatively small generating
units, usually turbine driven.
The development of the Diesel engine has
been very rapid. Chief among the advantages
obtained by the use of Diesel engines is the
low daily consumption of fuel oil, averaging
only about 8 to 10 tons for a 7,000 ton D. w.
motor ship, as compared with 25 to 30 tons
of oil for a steamer of similar size. Another
important advantage is the increased earning
capacity of the ship, due to the lesser weight
of the fuel.
The development of boilers has been less
spectacular. For years the principal change
was a gradual increase in pressures; but the
water-tube boiler slowly displaced the cylin-
drical in small fast vessels, then in larger
ones, and now it is used in all classes of war-
ships, and in many fast merchant steamers.
Though costing more for upkeep, the water-
tube boiler can easily sustain higher pressures
than the cylindrical, is considerably lighter
for the same power, while repair and renewal
of parts are so easy that it can be kept in
condition to be worked at its full capacity at
all times. The use of oil as fuel is becoming
more and more common, both in merchant
and naval vessels. In the warships of Great
Britain and the United States it has practical-
ly replaced coal. While it costs more per
horse power than coal, the number of firemen
is greatly reduced, the handling of ashes is
avoided, the space occupied by the machinery
is less, the available space for fuel largely
increased (giving a much extended steaming
radius), and the attaining and maintaining